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Abstract

It has been investigated corrosion resistance and crystal structure of Zn-Cr coatings fabricated by elec-
troplating method and electron-beam physical vapor deposition method(EB-P VD). The electroplated Zn-Cr
alloy consists mainly of N'-Zn phase for the lower Cr content than 7.9 wt% Cr and Y-ZnCr phase for the
higher Cr content. In the Zn-Cr alloy fabricated by EB-PVD the y-ZnCr phase appeared clearly at 3 wt%
Cr and it became the sole phase at 50 wt%Cr. The amount of 1n'-Zn phase decreased obviously with increasing
Cr content when it exceeded 15 wt% Cr. The electrochemical measurement of the electroplated Zn-Cr film
has shown corrosion potential of about —1000 mV. The current density of active region and the amount of
dissolved Zn and Cr decreased significantly with increasing Cr content. The electrochemical characteristics
of Zn-Cr alloy fabricated by EB-PVD have shown that the alloy of 50 wt% Cr had the highest corrosion
potential(—500 mV) and the lowest critical passive current density than that of the electroplated.
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Fig. 1. SEM micrographs showing surface of electrodeposited Zn-(3.11~13.29 wt%)Cr alloy coatings.
(@) Zn-3.11 wt%Cr (b) Zn-7.75 wt%Cr (¢) Zn-7.90 wt%Cr (d) Zn-11.26 wt%Cr (e) Zn-13.29 wt%Cr
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Fig. 2. XPS spectra of electrodeposited Zn-Cr alloy coatings (a) Zn-3.11wit%Cr (b) Zn-13.29 wt%Cr.
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Fig. 3. SEM micrographs and EPMA showing coating layers of electrodeposited Zn-(3.11~13.29 wt%)Cr alloy coatings.
(a) Zn-3.11 wt%Cr (b) Zn-7.75 wt%Cr (¢) Zn-7.90 wt%Cr (d) Zn-11.26 wt%Cr (e) Zn-13.29 wt%Cr.
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Fig. 4. X-ray diffraction patterns of electrodeposited Zn-
(3.11~13.29 wt%)Cr alloy coatings.
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Fig. 5. Anodic polarization curves of electrodeposited
Zn-(3.11~13.29 wt%)Cr alloy coatings in 0.1M
H,SQ, solution at 25°C.
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Fig. 6. SEM micrographs showing corrosion surface of electrodeposited Zn-Cr alloy coatings after corrosion test.
(@) Zn-3.11 wt%Cr (b) Zn-7.75 wt%Cr (c) Zn-7.90 wi%Cr (d) Zn-11.26 wi%Cr.
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Fig. 8. X-ray diffraction patterns of EB-PVD Zn-(3~
50 wt%)Cr alloy coatings.

20%Cr, (e)= Zn-25%Cr ¥ (= Zn-50%Cre] Z°]
o QAo 2E BF tf Tgo] #dstA F olF
o] 2 FEHE BYL EDXE AHEsle] Feu]ute)
Crata-s ZAKE A3} aye 2.94, b= 7.56 wt%, c)
E 14.69 wt%, d)= 19.05 wt%, e) 24.65 E H=
49.24 wt%Cr “FERRSITE

23 8L FeZ|#¥oll Zn-3%Cr~50%Cri=3 o]

QE% EB-PVDH S ©|-&35le] =53 WS XRD

Mot} EB-PVDHLZE AANZ Zn-CriHE2 Cr
%‘%M Z7to) wel HAed H7)Zn-Cres ] 2o
XRD 413 A H=%F Fejo] AP F2E Ho|
U y-ZnCrido] 3ol Yehia w-Znde 15%Cr
TF oM E ATEHASE Bt 22X
Zn-50wt%Cra Bre} 7 9-ol= tlF-E y-ZnCrdTho]
ZA3}, o) 7|8 2= A e A2l
A FEF5S F4381971 B2 Hartmann 5°7°]
Busk 7199 A7) Zn-Cr=F3 2ol velhd 273
F2 0-ZnCrdS A8 @3 Brownse] B
T23HE (- ZnFe’d (@AM e] CoZni; F1=)e A
F FARSE (ZnCrd= JERA] 928k e y-ZnCr
e A7\eF BAFEY ol vHY T A7
= _/F_ AA

o] 4=} 7LD] EB-PVDY ]| ¢]3t Zn-Cri2 =55
ure CrbEko] 3 wit%olAFE y-ZnCridol & 0}
A YERIRL 15%0)°3 B = n-Znlde]l A3
A g1 AZF 50%9 4= y-ZnCridato] %ZH
< 2ot}

18 9= Zn-3wt%Cr~50 wt%2] EB-PVDE=F3 9t
o] AAL A8 95k 0.1M H,SO, L0 o)A
75 mV/min.&] AYPFAIEEZE —2000~+1500 mV7}
2 ZAVGE FFEFEAO|T o7|oA BE Crdt
Fol sowtpTewd A A MY =X
A& A7 Zn-CrEFH R e FEejdge] A

o

1.5

e .3
1.gr === 8%Cr
~o 18%Cr
- 25%Cr
0.5F ~ = 50%Cr

ap

-0.5p

Potential ,V (vs SCE)

-0}

-1.5p

_2‘0 & £ i i i i l.ﬁ:'
10 10® s0® 10" 10° 10 10* 10 10*
Current density, /A-m?

Fig. 9. Anodic polarization curves of EB-PVD Zn-Cr alloy
coatings in 0.1M H,SO, solution at 25°C.
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